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The bacteriology of dust and the relation between dust and disease have 


liscussed in two oft the most notable books in thy nistorv of s 


een d 
science In Tyndall's **Essavs on the Floating-matter of the (1881), 


vhich is a literary classic as well as a masterpiece of sci investigation, 


it was first demonstrate d to the Enelish spe aking public In a compre hensive 


ind vet popular fashion that the motes whi h o1lve brilhanes to the sunbeam 
ire the bearers of living germs some of which may be the agents of infectious 


lisease. In Prudden’s little work on “Dust and Its Dangers’’ (1890), 


he same general facts were prese nted to the American public in so delight 
ful a fashion that the last new edition of the book d twenty ve 
ifter the first. 

Eyer since T¥ndall’s studies, and the basic work of Pasteur from whi 
they drew"their inspiration, the relation between dust and disease has bee 
a fruitful subject for experimentation and perhaps a still more fruitful 
subject for debate. EK pidemiologists have offered evidence in regard to 


outbreaks of various diseases in which the infection was held to be dust 


horne: bacteriologists have checked the probability ol su h conclusions 
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‘ the causative organisn 
forms spores, and x is undoubtedly spread among handlers of woo 
| hair by infected dust contained in those materials. Silberschmidt 
1896) gives ood example of the spread of anthrax among horses fron 
hair factor nh part east by aerial infection With the exception of 
disease, howeve the recorded air epidemics appear to be s mply epi- 
nics in Which water, food and direct contact with known cases of disease 
ould not be shown to be at fault and in which the investigators thereforé 
cluded that ( ist have been transported in the air fror 
stance With o ir modern knowledge of carner cases this suppositior 
ppears quite needless and almost all the supposedly air-borne outbreaks 
re seen to present the usual features of contact or fly epice mics due to 
carriers or unrecognized cases Not only is ther no evidence that epiden _ 
of disease are due to dust ot air but there is a stror 9g probability that eve 
single isolated cases of disease are very rarely due to infection by way of 
ordinary quiet ai his conclusion may be drawn from th experience ot 
numerous hospitals which have been operated with success in recent years 
on the principle that contact was the great danger to be guarded against 


nd that air infection need not be considered In the Pasteur Hospita 


Paris, the Monsall Hospital in Nlancheste t he Niinturn Hospital 


Ney York and the new City Hospital in Provid 


various contageous 


liseases have heen treat 7 


' 1 open wards or in rooms opening on a com- 
non corridor with much less cross infection than is usual in a hospital wit 
separate pavilions. Still more important and significant is the genet 
igreement among surgeons that air-borne infection plays so small a ] 
even in the « iusation of wound diseases streptococc! and staph 
lococci of suppuration are known to be often present in the air and Liste 
earliest antiseptic precautions were directed primarily against infecti: 
ol this kind. Yet to-dav it Is universally recognized that contact infectior 
S the principal aanger ort the operating roon nad that the dust in qui 

ris a factor of little or no practical importance 

In view of this evidence and of much more which is summarized | 
Ul pin 1910) in his epoch-n iking book, the conclusion seems to us obvious 
that the transmission of disease germs to at distance through th 
f n ordinar Is sO rare a phe menon as to he pl wcticall 
egligibl Infectic loubtedlv be spread mouth spray throv 
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out in coughing, sneezing and loud speaking; but it appears that this in- 
fection is only considerable in amount in the immediate vicinity of the sick 
and is really more like a form of contact than true aerial infection (Winslow 
and Robinson, 1910). All this, however, does not necessarily close the 
question of dust infection under certain special conditions. It may be 
true that aerial infection is negligible in ordinary quiet air and yet infection 
may be carried to an appreciable extent when clouds of dust are blown about 
by winds in the street or stirred up indoors by the careless housewife 
There is, so far as we are aware, no epidemiological evidence tending to 
show that disease is carried in this way but on the other hand such negative 
evidence as that of the hospital experience just cited does not bear in any 
way against it. In estimating the probability of such transmission we must 
at present fall back on bacteriological data. 

Bacteriological evidence bearing upon this point is of two kinds, that 
which indicates the possibility of a given disease germ being present in 
dust, as shown by its ability to survive under experimental conditions, and 
that which shows the actual germ content of dust as it exists under natural 
conditions. Experiments on the capacity of various pathogenic bacteria 
to withstand drying have been made by many investigators and no attempt 
will be made here to review them with any completeness. Chapin (1910 
has covered the ground with his usual thoroughness and those who wish 
to pursue the subject will find an excellent summary with original references 
in the “Sources and Modes of Infection.” The results obtained by various 
observers are somewhat discordant, largely because of the varying condi- 
tions under which the experiments were carried out. Bacteria dried in a 
mass of feces or sputum may not be really dry at all, being protected by the 
drying of the outside of the mass, and under such conditions they live much 
longer than when dried in a thin laver on glass or when mixed with fine 
sand and dried upon its surfaces. The extent to which the organisms are 
exposed to light is an important factor and still another is temperature, 
the dried bacilli surviving much longer at low temperatures, as shown by 
Rosenau (1901) and others. We shall briefly refer here to a few of the more 
important results obtained by investigators who dried their bacteria in 
sand or earth so as to approximate somewhat the conditions that would 
obtain in the case of dust borne infection. 

All observers are agreed as to the very low resistance to drying exhibited 
by the bacilli of influenza and plague, the microspira of cholera and the 
diplococcus of gonorrhoea. B. influenzae and D. gonorrhoeae under the 
most favorable conditions, when dried in sputum and in pus only survive 
from two or three to thirty-six hours (see Chapin, 1910). With regard to 
bubonic plague the work of Kitasato and Wilm (cited by Germano, 1897), 
of Germano himself (1897), of the German Plague Commission and Tids- 
well (cited by Chapin, 1910), of Rosenau (1901) and Buckley (1907) is 
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enough to be blown about. Kirstein (1902) in the experiments with fine 
infected dre plets to which reference has just been made, found that B. 
diphtheriae survived for 24-48 hours in diffuse daylight and for 5 days in 
a dark cellar. Germano (1897) working directly with cultures dried in dust 
reports survival periods of 16-50 days when dried in sand, earth, ete., in 
the room and of 20-60 days when the drying was carried out quickly in a 
desiccator. Buckley (1907), found the same difference in drying the bacilli 
on various surfaces. The maximum peried varied from 6 to 41 days when 
the dry ing wes done in the room and from 20 to 88 day s when it was done 
in the desiccator. Reyes (1895), reports a longer survival period, 100 days, 
in cement powder, while in sand his culture lived only 14 days. 

A third class of organisms, highly variable in resistance to drying, but on 
the whole distinctly hardier than B. typhi and B. diphtheriae, are the 
pathogenic cocci of various types. It is interesting to note that Pruhl 
1902) and Firth and Horrocks (1902) found the typhoid bacillus lived 
longer moist than dry; Dempster (1894) found typhoid and cholera organ- 
isms lived better moist than dry; Germano (1897) notes that plague, 
typhoid and cholera bacteria lived better moist than dry while B. diph- 
theriae survived equally well under both conditions; Buckley (1907) reports 
longer survival periods for B. pestis and M. comma in the moist condition 
while B. typhi and B. diphtheriae lived equally well in either case. On the 
other hand Germano (1897) found longer survival periods for the pneu- 
mococcus and streptococcus when dry than when moist and Buckley 
1907) notes the same thing for the aurococcus and streptococcus. Wittlin 
1896) however, reports a contrary result with the aurococcus. 

With regard to the meningococcus and pneumococcus evidence is con- 
flicting. Germano (1987) found his meningococcus alive after 80-90 days 
whether moist or dry and Jaeger (1899) reports a survival period of 127 
days in pus dried on cloth. On the contrary Chapin (1910) cites Coun- 
cilman, Albrecht and Ghon, Bettencourt and Franca, Kache, Kuischer, 
Fliigge, and Arkwright, all of whom found the meningococcus would not 
survive drying for more than 9-72 hours and Lingelsheim who could only 
keep it alive in sputum for 5 days. It seems probable that the earlier 
workers did not use the true meningococcus. For the pneumococcus Ger- 
mano (1897) quotes Fo and Bordoni-U ffreduzzi as finding a survival period 
f 45 days and Guarnieri, periods varying between 90 and 120 days. Pas- 
tella records a lower resistance and Kruse and Pansini noted great variation 
between different strains, (Germano, 1897). Germano’s own results bear 
out the latter assumption. One strain dried in earth, sand, ete., lived as a 
rule only 2 days, the longest period being 8 days in an experiment carried 
on at 0°. On the other hand another strain lived from 30 to 75 days under 
similar conditions. This strain however appears from the author's des- 
cription to be nearer the streptococci than the pneumococci. Other sup- 
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More attention s been paid to the bacillus of tuberculosis in drving 
experiments than t other organism, ever since Koch (1884) in his 
classic paper quoted experiment by Fischer at d Schill in which it su 
vived drying | 186 davs and urged the importance of dust as a means ol 
spreading infect is disease (Cornet attracted the attentio1 
of hygienists to the problem of dust infection and Fliigge and his pupils, 
Neisser, Beninde, Sticher, Heymann, and others, in many papers published 
in the Zeits Hvgiene (Volume XXVII, NXNX, NNNVIID cor 
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firmed Cornet’s main contention that tuberculous sputum, dried and re- 
duced to powder, could cause tuberculosis when inoculated, ingested or 
inhaled. The earlier workers were able to show a very high resistance for 
the tubercle bacillus when dried on surfaces or fabrics. Chapin (1910 
cites many observations in which the survival period ranged between 1 
and 9 months. Manfredi (1891), this time making inoculation experi- 
ments, found tubercle bacilli alive in street dust after 2 months. Stone 
(1891) dried sputum in a jar and after keeping it for three vears found it 
still virulent, though only slightly so. Later workers, as in the case of the 
pneumococcus, report more moderate survival periods. Hill (1902), even 
with cultures dried on glass, found the tubercle bacilli gone after 16 days. 
Kirstein (1902) reports that in fine spray they live 5 days in the diffuse 
light of a room and over 22 days in a dark cellar. In fine dust he found 
them alive after 3-14 days (Kirstein, 1905). Cadéac (1905) found sputum 
dried on glass and marble and kept in diffuse light would remain virulent 
for 10-14 days. Kuss (1908) found that sputum dried in a thin layer 
would remain virulent in the dark for 40-45 days and in diffuse light for 20 
days while dried in dust it remained virulent for 17 days. 

Conditions differ so much in different experiments that it is somewhat 
hard to compare them. Exhaustive studies of several species under com- 
parable conditions have however been made by Germano (1897), Neisser 
(cited by Chapin, 1910), Kirstein (1902) and Buckley (1907). Germano 
and Neisser dried the bacteria in dust, Buckley dried them on surfaces and 
Kirstein suspended them in fine spray. Germano placed the cholera, 
plague and typhoid organisms in the least resistant class, B. diphtheriae, 
the streptococci and some penumococci in an intermediate group and the 
meningococcus and some pneumococci as most resistant. Neisser con- 
cluded that cholera, plague, typhoid, diphtheria, and pneumonia could not 
be dust-borne, while the meningococcus, the. pus cocci and the tubercle 
baccillus might be carried in dust. Kirstein found the typhoid and diph- 
theria organisms least resistant, the tubercle bacillus more so and the 
aurococcus and streptococcus most resistant. Buckley found that B. 
pestis and M. comma perished quickly when dried while B. diphtheriae 
and B. typhi were more resistant and the aurococcus most so. Reviewing 
all the evidence it seems clear that the spread of cholera and plague, in- 
fluenza and gonorrhoea in dust is practically impossible and that of typhoid 
fever and diphtheria possible though not probable, while the tubercle bacil- 
lus and the pus cocci are the forms most likely to be spread in this way. 
The resistance of the pneumococcus and the meningococcus seems to be 
in some doubt. All bacteria (except perhaps spore formers) seem however 
to suffer a more or less rapid reduction in drying. Thus Manfredi (1891 
found the general average of bacteria in street dust to be 716,521,000 while 
after dry weather it fell to 57,555,148. Mazuschita (1899) found general 
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ovitch (1894 quotes ‘Tenon as finding a count of 1500-2000 bacteria per 
cubic meter of quiet hospital air raised to 466,000 after sweeping and cites 
an experiment by Hesse in which 2000 bacteria per cubic meter were 
present in the air of a class-room before the class arrived, while he found 
15,000 during the hour and 35,000 just after the class had left. Russell 
1899) found that in a cow stable 12,000-42,000 bacteria fell on a 12 inch 
plate while bedding was going on and only 483-2370 an hour afterward 
J. A. Rockwell in an unpublished investigation carried out in 1896 in the 
laboratories of the Massachusetts Institute of Technology found a count 
of 56.300 bacteria per cubic meter in street air suddenly raised to 20,000,000 
by a dust cloud. Many observers like Prudden (1890) have limited them 
selves to the study of the dust suspended intheair. We have not attempted 
in our survey of the literature to review investigations of this character, 
since on the qualitative side the isolation of pathogent germs from the 
air has been confined to the pyogenic COCCI except in a very few instances 
and since on the quantitative side the data obtained are not comparable 
with those derived from the study of deposited dust. We have confined 
ourselves to the studies which have been made of dust itself, either scraped 
up in bulk or wiped off from surfaces by the use of moist swabs. It is of 
course obvious that the bacteria may in some cases have been present on the 
surfaces or in the dust in question in a condition of incomplete dryness 
and this possibility cannot be entirely excluded. 

So far as the isolation of specific pathogenes from dust is concerned, the 
results appear to be about what should be expected from the drying experi 
ments cited above. The least resistant organisms, D. gonorrhoeae, B 
influenzae, B. pestis and M. comma have never been isolated from dry dust 
Zelenev (1895) claims to have found the microspira of cholera in one out 
of fifteen samples of dust swabbed from hospital tables in the cholera 
ward during an epidemic but if his organism really was M. comma it may, 
of course, have been recently deposited on the table in the form of fresh 
fecal pollution. With regard to the typhoid bacillus too, evidence of per 
sistence in dust is almost entirely negative. Verdozzi (1908) quotes 
Kelsch and Simonin, Santori and Faelli, Sanglé Ferrieré and Remlinger 
as having isolated B. typhi from dust. Solovieff (1895) thought he found 
it in the dust of a hospital storehouse. So far as we are aware, however, 
no one has claimed to have done so in recent years and anyone familiar 
with the difficulties of separating the typhoid bacillus from related forms 
may well be sceptical as to any isolation not confirmed by serum reactions 
Isolation of the colon bacillus from dust has been reported by Solovielf 

1895), Kirchner (1896), Kelsch and Simonin (1898) and Kinyoun (1905 
and our own results show that it is very abundant in both indoor and out 
door dust. Attempts to isolate the diphtheria organism have been more 
generally successful than in the case of typhoid fever. Weichardt (1900 
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results Page himself obtained negative 
ull and dust CGrusdett ISO] reports anthrax in the dust trom 


car and Solovieff 1895) thought he found it in a 


ities of 
Kurich, 
hair and 
POSITIVE 


Manfredi (1891). Tirelli and Ferrari-Lelli (1908), Kinvouw 1905 


others have found the bacilli of malignant cedema in dust 
lar as non-spore lorming pathogen bacteria 
evidence of isolation from dust in 


verv few instances) the tubercle bacilh 
questo leu ely 


\ 


latter should be called pathogenic or not ts 
nology If one calls everything pathogenic tha 


nye ted under the skin, of course they are pathogenes 


nh animal 


results from 85 samples of bristles, 
railway 


hic ital store-roon 


ana 


vO the re Is 


the case of the diphtheria bacillus 


lus and certain cocei Whether the 


whel 


From the puble 


health standypx int. however. such a use of the word 1s meaningless Colon 
bacilh and aurococe: are usually pathogen in this sense, but thev ar 
normal inhabitants of the human skin and intestinal tract, they do not 
cause disease when inhaled or ingested and, except as indices of something 
else, have no significance as to the wholesomeness of the substances 

whi h they are present The streptoe Occ] and the diplos more less 


closely resembling the pheumococeus, are in i somewhat 


position some ol these organisms undoubted], 


and throat diseases and others are harmless saproplhytes « 


and throat We are not at present able to distinguish be 


bacteria 


two types. The danger of transmission of disease 
appears therefore to be confined to diphtheria, tuberculosis 


tain obscure nose throat 


do at times 
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a diploceo thoug! irulent when injected into the body are 
vthing more tha harmless suprophytes under ordinary condition 
inal il tion It should he noted that Neustaedter 


nal Lhro nave recently 


produced anterior poliomyelitis by the 


niection of dust tro sick-room which thus apparently contained the 
inknown ultra-microscoph organism of that diseas« 

In contrast to these numerous studies of pathogenic forms in dust, 
determinations of the number of bacteria present, pathogenic or not 
pathovenic, have beet few and far between lirellh and Ferrari Lelli 
1908) and Kinvoun (1905) made indirect determinations by stirring up 
he dust by sweeping, beating furniture, et aspirating the dusty air 
ind studving its content The Italian observers found numbers ranging 


etween LIS and 20.352 per liter in one series and between 


$2 and 29,372 
inother Kinvoun in 


working with the dust stirred up from carpets 
railway cars found 100 to 714 per liter hese 
iowever, only roughly 


figures are of course, 
quantitative since the dust 


beaten up into the 
ur Was uncertain in amount. 


In anothe r series ot obse rvations dust Was swabhe d off irom a measured 


surtace ol floor. wall or turniture and the bac te ria found expressed AS SO 


many per square meter Petri LS0O4 


examined the interior of railway 
irs of different classes na 


found the following re sults 


rABLE I\ 


ng Walls, seats, et 


900—-24.200 


$4,900 


i] 184.700 100 2 900 55.900 
itl 48.100 }00-1.100 >. 900-280.000 
1\ | 262.400 1.000 16.100 26.460 


The three Russian observers, Maximovitch 1894), Solovieff LS95 
ind Zelenev (1895) found considerably higher numbers in their studies 
of hospital dust as indicated in the table on p 677: and this Is not surpris- 
ing in view of the infrequent cleaning which they describe as being in 


force at the hospital studied 


Actual quantitative determinations of the number of bacteria in a 
gan with Miquel, who used the dilution method 
for studies of this kind in the 


given weight of dust be 


very early davs of bacte nology. In dust 


deposited ol a rin the library at \NIontsouris Miquel ISS] he 


n 
D Petri, 1895 
N umby Square Mete1 
Floor 
I 
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rABLE \ 
Bacte D Sur R H 
N square Meter 
(Observer source ol M Avera 
Miaximovitch, 1894 Floor of wards 11.310.000 34. 540.000 22 750.000 
Floor of corridors 80.490.000 289.640.000 158.830.000 
Floor of toilets 29 000 52.720.000 900 000 
895 Clothing store-room 1. shelf 69.740.000 246.270.000 167,435,000 
2 160,800,000 579.200 000 $11,800,000 
85.600. 000 109,470,000 87,535,000 
floor 74.140.000 155.470.000 128, 108.000 
160,270,000 $52. 800,000 273.475. 000 
5.340.000 90,540,000 72.8°4.000 
Zi 1895 Hospital tables, painted 760.000 20.746.000 9.260.000 
Hospital tables, oilclot] 17.492.000 =188.266.000 55.640.000 


found 740,000 and 760,000 bacteria per gram and twice as many other or- 
vanisms (molds, ete.) capable of forming a surface growth on broth 
Miquel, 1897). In rooms at Paris he found 1,300,000 and 2,100,000 
bacteria per gram in similar samples, (Miquel 1883); and it is interesting 
to note that he was impressed with the large proportion of cocci present 
25°, at Montsouris, 60°) and 75°; in the Paris samples). Earth showed 
a much smaller proportion, only 5°; (Miquel, 1881). Later determina 
tions of the bacteria in house dust have been made by several Russian 
and Italian observers. Maximovitch (1894) records 66,180,000 per gram 
in the dust from the floor of a hospital corridor. Mazza (1897) found 
1,580,000, 1,950,000, 2,060,000, 2,520,000 and 3,170,000 bacteria per gram 
in the dust of five different coffee-houses. Maréchal (1906) reports very 
high numbers in nine samples of vacuum cleaner dust. Individual counts 
for bacteria ranged between a minimum of 642,857 and 11,000,000,000 and 
averaged 2,023,000,000; for molds, the minimum was 71, 428, the max 
imum, 4,333,333,333, and the average, 1,297,000,000 per gram. Verdozzi 
1908), on the other hand, examined four samples of vacuum cleaner dust 
from the Biblioteca Angelica in Rome and found, respectively, 90,000, 
170,000, 673,000 and 1,814,000 bacteria per gram. Most of the organ- 
isms present were spore forming rods, the cocci coming next in abundance. 
The very high counts obtained by Maréchal are so remarkable as to 
excite the suspicion of possible analytical error. Delay in plating after 
the suspension of the dust in water might easily lead to a multiplication 


which would give excessively high numbers. 
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Street d ‘ eepings, has also bee studied bv seve ‘ 

ers ro} tive fitatl standpornt tfeln mn eited by \I 

red fo ad 000 to 40 000.0000 bacter per gram street \ 
eepings at Rostoc nd S.000 to 12.840.000 verage, 3.000.000 


Vlonaco Manfredi hin elf in the examination of sixty samples ot street 


st at Naples found eneral average of 716,521,000 per grat \\ 


cimum « 000 and a minimut of 910.000 \ surprisi 


proportion of ese organisms were spore formers The average 


for this group was 190.000 with a maximum of 4.500.000 and a minim 


700. After a long period of drv weather the average for total bacte) 
to 37.055,145 ith a maximum of 160,000,000 and a minimun 
10.000 NIazuschit S99) made a careful studv of the dust in sixtes 
t whiel ere sprinkled and eight ere not averages 
‘ alt ‘ ray eets are ‘ 


G66 1S 0.000 50 £40500 bin 
fhe general average for the sprinkled streets was 1.204.948 and for 

the unsprinkled streets, 580.857 \fter 26 davs of drv weather the n 


bers fell to 97.3538 for tive sprinkled streets and 7 2O0 for thre unsprink] 


Krnst (1900) records the low value cf 80.000 per gram for one sample of 
street! sf 
ll. METHODS USED IN THE PRESENT INVESTIGATION 
Over 150 samples of dust were obtained for our investigation fron 
considerable anriet of sources, indoors and outdoors. within the limits 


thy of Ne Vor! In ral thre sample hye classed unde! lo 


heads, street dust, house dust, school dust and vacuum dust The street > 


diust Was collected irom sic walks or pavements, the house and school 


lusts from shelves, tops of furniture and from the floor, the vacuum dust 


from the second dust chamber olf the vacuum cleaner used in exhibitio 
halls and store rooms of the American Museum of Natural History Ph 


street dust obviously included two principal elements, inorganic and orga 


Phe heavy mineral portion was made up of sand and other detritus fro a 


the grinding up of pavements and soil, ashes and the detritus produced 


from stone, plaster cement, iron and other buildir aterials Phe 
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ganic portion was largely pulverized horse droppings and showed the frag- 
ments of seeds and vegetable matter characteristic of such material. 

The house and school dusts were much lighter and made up either of 
very finely divided particles or of fuzzy fibrous masses apparently including 
textile debris. The vacuum dust was similar to the shelf and furniture 
dusts. 

Samples were collected in small sterile test tubes. When dust was abun- 
dant, as in the street, the tube was used as a scoop. When the dust was 
scanty, as on shelves and furniture, it was brushed into the tube by the use 
of the sterile cotton plug with which the tube had been closed. Samples 
varied in amount from .1 gram to several grams. 

From each sample a portion, varying from .1 gram to 1 gram, was 
weighed out on sterile filter paper, thoroughly shaken up in sterile water 
and diluted for plating in the usual menner. There must of course be a 
considerable sampling error in this process and the final results show only 
those bacteria which were separated from the dust particles. 

The numbers of bacteria were determined by plating on standard lactose 
agar, made up with meat, 1 per cent pepton and 1 per cent lactose and 
adjusted toareaction neutral to phenolphthalein; 20° counts were madeafter 
five davs and 37° counts after two days. These plate counts were checked 
on 22 samples by determining total numbers at 20° by a dilution method, 
as it was thought that dried bacteria might in some cases fail to develop 
on solid media. One per cent lactose broth was used for this purpose and 
was inoculated with each decimal dilution from gram to 90's 
gram. For determining the number of aerobic spores the same liquid 
dilution method was used, the tubes being heated at 175°-180° for ten 
minutes to destroy vegetative cells. Liquid cultures were kept at 20 
for seven days unless growth appeared sooner. 

Aside from this determination of spore formers quantitative tests were 
made for two special types of organisms as indicators of intestinal and 
buceal pollution. For the former the colon bacillus was used although if 
must be understood that since the colon bacillus is found in the feces of the 
horse it is equine, and not human, pollution that is indicated by this organ- 
ism in city dust. For determining the colon bacillus the presumptive test 
in lactose bile was used. Numerous investigations made in the study of 
water bacteriology have shown that the results of this test coincide closely 
with those obtained by more elaborate methods and it is quite useless to 
carry out the old process of separation and identification except in special 
studies of an elaborate nature. In our work the test for the colon bacillus 
was made by inoculating three tubes of 1 per cent lactose bile with each 
of three centesimal dilutions, usually of hoe and 490! gram. 
Tubes showing gas production after seventy-two hours at 37° were consid- 


ered positive. If a single tube only was positive in the ;44 dilution the 


a 
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number of colon bacilli was recorded as 38 per gram, and similar records 
were made for the higher dilutions 

For a test of mouth yp llution the acid forming streptococci were used 
Phe whole group ol the streptococci is chara teristically parasitic in ori- 
gin (Winslow and Winslow, 1908), being commonly found in the mouth 
and intestine of warm-blooded animals and in other habitats, only as they 
are polluted with human and animal discharges. The significance of the 
lactose fermenting streptococci, in particular, has been well established. 
In water (Prescott and Winslow, 1908) and shellfish (Clark, 1906) these 
organisms are usually found only in the presence of fecal pollution. Their 
special importance forour purpose liesin the fact that as shown by Andrewes 
and Horder (1906) and Winslow and Palmer (1910) they are rare in the 
feces of the horse While colon bacilli are common to human, bovine and 
equine feces, and acid-forming streptococci are found abundantly in the 
human throat and in human and bovine feces the common streptococci 
of horse feces do not attack lactose. In the study of city dust, therefore, 
these organisms may be used to differentiate pollution from the human 
mouth from that derived from horse droppings. Gordon (1903) found 
streptococci capable of fermenting lactose present in from one-millionth to 
one-hundred-millionth of a cubic centimeter of saliva. The commonest 
form was Str. brevis which clots milk, forms acid in dextrose and lactose 
broths, does not liquify gelatin, grows better at 37° than at 20° and is non- 
virulent. In a long series of experiments he found only two tests out of 
168 for acid-forming streptococci positive in the air of a quiet room where 
speaking had not been going on while at various points around a perso 
speaking or reading with vigorous enunciation 68 out of 168 tests wer 
positive. Outdoor air in London showed acid-forming streptococci in only 
one out of 10 50-liter samples while 7 of them contained the non-acid 
forming streptococcus ¢ haracteristic of horse feces. Five broth plates eX 
posed for an hour and a half gave the acid-former twice and the other typ: 
four times. In country air 11 samples totalling-1000 liters gave no acid 
forming streptococci and 2 of the non-acid type and 13 broth plates gave 
only 3 acid-formers. Andrewes (1907) reviews the results of his ow 
and Gordon's studies of air streptococci and shows that of 64 recorded 
strains 65° were of the Str. brevis type. It seems clear from this work 
and from all that we know of the habitat of the lactose-fermenting strep- 
tococci that when found in city dust these organisms may be taken to be 
indicators of bucal pollution from human beings. 

In our own work fifty samples of dust were examined for these acid-form- 
ing streptococ-i. Plates were made for this purpose on litmus-lactose- 
agar at 37° and suspicious colonies were fished and subcultured. At the 
same time that the original plates were made lactose broth tubes were 
1 


inoculated with decimal dilutions from 4 ')) gram to gram and 
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incubated at 37° for three days to allow the streptococci present to overgrow 
other forms producing less acid. After three days, if the direct plates 
had not yielded streptococci, litmus-lactose-agar plates were streaked 
from the lactose broth tubes and this method sometimes yielded strepto- 
cocci which were overgrown on the plates. Even so, however, streptococci 
must no doubt often have been lost and no attempt was made to find them 
in portions larger than ; ¢4)y gram. Negative results do not mean, therefore, 
that no streptococci were present; but only that none were isolated from 
vow gram portions. All the cultures isolated were examined under the 
microscope and cultivated on litmus-lactose-agar slants to observe the acid 
production and habit of growth. Only those forms were considered positive 
which showed spherical cells occurring in chains of at least four elements 
and which produced the characteristic veil-like or scanty growth on lactose 
agar and strongly acidified the medium. The microscopic examination 
often showed variations in form from true cocci to elongated oval forms 
but this is always characteristic of the mouth cocci shortly after isolation. 
Again it must be understood that by “streptococci” we do not mean that 
the organisms occurred in long coiled chains with no other groupings. 
Sometimes this was the case, and one culture showed all the morphological 
and growth characters of the Streptococcus conglomeratus of Kurth. 
Usually, however, there were pairs and more or less irregular groups, as 
well as chains, although the tendency to chain formation was always 
clearly present. This again is characteristic of the mouth streptococci 
and the term “streptococcus” is applied by us to organisms having such 
morphology combined with meager surface growth and strong acid produc- 
tion in the sense in which it is used by Winslow and Winslow in the “Sys- 
tematic Relationships of the Coccaceae.’’ 

In order to be sure of the acid producing power of the streptococci, we 
checked the somewhat uncertain litmus reaction by cultivating 34 of the 
strains, isolated from 27 samples, in lactose broth for three days at 37 
and determining the amount of acid produced by titrating two duplicate 
tubes of each, using phenolphthalein as an indicator and subtracting the 
acidity of inoculated controls. The results are shown in the table below 
and they indicate that all the cultures tested belonged to the lactose- 
fermenting class. 

TABLE VIL. 


Acid Froduction of 34 Strains of Dust Streptococci in Lactose Broth 


Acidity classes, per cent. normal 
acid produced 1.6-2.0 2.1-2.5 2.6-3.0 3.1-3.5 3.6-4.0. over 


Number of strains in each class 5 8 r 8 4 2 
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rHE NUMBER AND KINDS OF BACTERIA IN NEW YORK 
CITY 
uo The total counts obtained by plating on 


are shown in the fourth column of Tables VILI-XI and 


n Diagrams I and I] Individual counts range from 150,000 bacteria per 
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erally under 20,000,000, the street dusts usually over 20.000.000 (see Dia 


vram I] The nuverage tor house dusts was 5.900.000. tor vacuum dusts 
rABLE 
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\g 20) \g 7 B | 
ge 170.000 £000 
rt } 11 1 SOO 000 SOO O00 60 000 
17 Nius 150.000 O00 
La shell is 550.000 100 
| s of case Mu 6.000.000 200000 100 
ist 500 000 510.000 tit 
is O00 000 210.000 
t 12.000,.000 190.000 S00 
n ise t O00 O00 285 000 
( 2 000,000 2 000.000 Oo 
( eg n 2 500.000 1.000, 000 
settle t 000 000 > S00 000 
18.000. 000 5,000 000 
t 10.000, 000 5,000,000 100 
Sett ling 15.000.000 000 000 100 
\ss 1.700.000 700.000 
\ ssc O00 000 1. 100.000 
\ss 6.000.000 1.400.000 66 
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rABLE VIIL— 


( D 
\ B per g 
D 
\g Agar 37 B 
( lass root yindow ent « 1.000.000 
47 Moulding. class ro 2.000.000 1.000.000 WW 
$8 Shelf. class root 700.000 600.000 Ww 
0 (Chandelier 200000 1,000,000 
0 lop of closet 850.000 300,000 
| Moulding 200.000 150,000 lw 
Window 00.000 100,000 
Pop of book is 50.000 500,000 
4 Picture frame ass 250.000 $50,000 10 
Hall picture fram 5,500,000 950,000 660) 
6 Book case, class ro 5-7-11 £00,000 250,000 lim | 
Door cornice 500.000 250.000 ( | 
Statuette Assemb 1.500.000 240.000 
Hall picture fra 100.000 250,000 } 
(lass room picture fr 2 000.000 500,000 
iz College windo tsid 11,500,000 20,000,000 
Average 4.790.000 1.730.000 LS 


} 


3,730,000, for school dusts 4,790,000, and for street dusts 49,200,000. Ot 
course the variation between individual samples of dust is naturally very 
yreat Phere appears to be a tendency to seasonal variation, the samples 
collected in warm weather showing higher numbers, but our data are no! 
sufficient to show this definitely 

These results harmonize well with those obtained by Miquel, Maximo 
vitch, Mazza, Verdozzi, Uffelmann, and Mazuschita, cited above. The 


figures given by Maréchal and Manfredi are very much higher 
Total Counts by L yuid Culture Method Bacteria from dry substances 
are apt to develop slowly on plates, and it occurred to us that some might P| 


not develop at all, which were still capable of multiplication in ordinat 

liquid media. We therefore made check determinations by the plat: 
method and the dilution method with a special series of 21 samples wit! 
the results shown in Table XII and Diagram III. The first six samples 
were the same ones listed under corresponding numbers in earlier tables 
after storage in the laboratory for a period of about three to six months — 
Five of them, for which comparable data are available, show a drop in 


total count from an average of 9,000,000 to an average of 1,360,000, indi- 
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eating a gradual decrease on standing The other fifteen samples were 
fresh “samples collected for this purpose and not included in Tables 
VIII-XI or Diagrams I and II. If they had been included they would 

\ have lowered the figures somewhat, for the nine indoor dusts had an 


bacilli and st eptococ 


of Dust San ple . 


] 
average of 760,000 bacteria per gram and the outdoor samples 4,700,000 
These samples were collected in cold winter weather and, as noted above, 
winter dusts are perhaps lower in numbers than summer dusts. The gen- 
eral results of the comparison of the plate and dilution methods are best 


shown in Diagram III. The vertical lines show the contents of each sample 
by each method, the middle line for each sample indicating the liquid 


| 
| | 
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method and the right hand line the plate count It must be noted that the 
scale is a logarithmic one so that the actual differences are much greatet 
than appear to the eve. The relative relations are clear however. Out 
of 21 samples the plate count showed more bacteria than the liquid method 
in all but four instances. Sample 99 showed the same number and samples 
100, 101 and 103 showed a higher count by the liquid method The aver 
age of the 21 samples gave 1,920,000 by the plate method and 830,000 
by the liquid method. This is about what should be expected if both 
the methods were accurate so far as experimental conditions go, for in the 
liquid method if growth occurs in the millionth dilution and not in the 
ten-millionth we call the number present one million whereas it is some 
where between one million and ten million. We may conclude at any rate 
that the plate count is reasonably accurate and gives a fair idea of the total 
number of bacteria capable ol development on either solid or liquid media 


of the ordinary type and under ordinary conditions of incubation 


rABLE IN 
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tt Vacuun AY iseun lecture ha ood 
Vacuum, NMIuseum lecture hall 6.000 000 
OS Vacuun Ni iseum lecture hall 7 000 O00 
Oo Vacuum Museum lecture | 2 OOO O00 240.000 
70 Vacuum, Museum lecture hall 12.000 000 2 500.000) 
71 Vacuum, Museum Paleontology 

Dept 9-16-11] 1.500.000 000 100 
72 Vacuun Museum Paleontok 

=Vacuun Museu Pal 
74 Vacuun Museum Paleontolog 

Dept S000 OOO ToL 
75 Vacuum, NI Iscum Pak ntok 
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rABLE X 
Content of H D 
Agar 20 Ag 7 B 
1) 1IS-2-11 1.200.000 00 
Bed 1 ‘ 6—4-11 9.000.000 100.000 
) Rook case shelves 1.100.000 780.000 100 
“icle be 6.200.000 $90,000 +300 
Dining r m shelf 11,000,000 1,000,000 6,600 
Window s outsice 27,000,000 9,000,000 100 
14 Front window s ts & 000,000 8,600,000 0 
Window s 14-6-—11 9.900.000 650,000 100 
Shelf dust 1,500,000 540.000 S00 
Moulding 24-66-11 1,500,000 300,000 66 
Moulding 1 000,000 $70,000 100 
} Picture fr ‘ 700.000 300.000 
Blown 
} 3,500,000 20,000,000 66 
Moulding 7-11 380.000 270,000 100 
Picture fr $90,000 100 
\ rag 5.560 000 2.000 000 O40 
Vu be Spores Lhe number ot aerobi spores present was 


determined by the dilution method for the special series of 21 samples 
just discussed and the results are shown in Table XII and Diagram III 
Comparison of the fourth and fifth column in Table XII and of the left 
hand and middle lines in Diagram III show that spores capable of resisting 
heating to 175°-180° for ten minutes formed in most samples about one- 
tenth of the total bacterial flora. In seven of the 21 samples exactly this 
relation obtained while in nine cases there were less than one-tenth* and 
in five cases the spore count was the same as the count before heating or 
even higher. Of course the latter results are due to the experimental 
errors of distribution inherent in the dilution process. It may be concluded 
that one-tenth or less of the bacteria in city dust are spore formers and that 
the high total numbers found must be accounted for mainly by the per 
sistence under dry conditions of vegetative cells. Manfredi found a still 


smaller proportion of spore formers. 


*The spore values for les 99, 100, 102 and 108 are plotted in Diagram III as 10,006 


tive and no lower dilutions were tested 
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\ 2 \s B 

2 Subway Stat 135th St ' 

exit 18-2-1] 7,000,000 6.000 
$ Street, 145th St., and St. N 

st ge wl s H en 

River 9-3-11 $0,000,000 6.000 
7 Cutter, tront of ent 

College 9-S-11 54,000,000 UO 20.000 
Street dust 8-9-11 £5,000, 000 0.000 
76 Sidewalk dust 29-9-11 90. 000.000 15.000.000 
77 St., and Central Pk 

Fifth Ave 83.000, 000 000.000 100 
78 Sist St., and Cent. Pk 

block 100,000,000 28,000 000 10.000 
Fifth Ave and S3rd st 000 000 100 
80 Central Park Driveway at ent: 

near 5th Ave SOOO 000 2 OOO O00 100 
k Ave near 169th St 1.500.000 O00 000 OOo 
169th St 15.000 000 200,000 
SS Sidewalk Central Pk... W Sls 

13-10-11 27 000) S OOO 000 O00 
S4 Sidewalk Cent Pk. W 7Ut 

Houston t—11-11 4000 000 10.000 000 6 
Broadway and 79th st 22 000,000 000.000 100 
91 T9th Street 7 O00 000 10.000 
92 Mixed Sample 52.000, 000 6.000.000 
98 Allen and ( anal 10 22 COO 000 O00 O00 6.6000 
Canal and 20,000,000 23,000,000 6,000 
O5 Grand and Essex She LS0.000, 000 77.000. 000 oo 
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OR Essex and Grand Sts 145.000, 000 600 
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\ her of Bacteria Develop nga at Bedu Te perature The number 
bacteria developing an lactose-agar plates at 37° varied from 100,000 pet 
vyram tor sample No. 52 (window sill of a school) to 90,000,000 for sample 
No. 98 (street dust The indoor dusts were usually between 100,000 and 
5.000.000 and over one-half of them were under one million, while 906, of 
the street dusts showed more than one million and about 40° over 20 
million. The average was between one and three million for the indoor 
dusts and about 23,000,000 for the street dusts. These figures are just 
about half as great as the counts obtained at 20° and this fact seems to us 
somewhat significant as a probable indication that the bacteria in cits 
dust are largely of buccal and intestinal origin MacNeal, Latzer and Ker 


1909) found the ratio of 37° and 20° counts for human feces to be about 


()' For Boston sewage it was found to be 73°) (Winslow, 1903), whil 
for unpolluted waters it is usually under 10° Prescott and Winslow 
1908 

Vumber of Bacteria of the B. coli Group Phe number of bacteria of the 
B. coli group was determined by the standard lactose-bile test incubating 
for 72 hours at 37° and calling all gas producers positive. Organisms 
of this type were usually present. All of the 24 street dusts showed 
positive results in gram or less, and about SO°) had over 1000 colon 
bacilli per gram. ‘Two samples showed 330,000 and 660,000 respectively) 


Of the indoor dusts, 9 out of 72 gave negative results in three duplicat 

gram samples. In most cases (39 out of 72) the numbers ranged 
between 100 and 1000 per gram and in 8 out of 72 samples there were 
over 1000 present The maximum was 60,000 The average numbers 
for indoor dusts lie between 1000 and 2000 and for street dusts the averag 
was 51.000, 

It seems well established that the chief primary source ot gas produ ing 
bacilli of this type is the alimentary canal of man and other warm-blooded 
animals and the considerable numbers of colon bacill found are probally 
indicative of feeal pollution. It is obvious on microscopic examination 
that a good deal of street dust is ground up horse manure and this is pre 
sumably the chief origin of the colon bacilli found. It may be noted that 
the ratio of colon bacilli to total bacteria was 1 in 9638 in the street dusts 
and only 1 in 3582 in the house dusts and this is what would be expected 
if the colon bacilli came from horse manure in the street and if the hous 
dust is derived partly from the street and partly from internal sources 

Number of Acid-forming Streptococ (side from the horse droppings 
in the street, the principal source of pollution for city dust might naturally 
be looked for in the discharge of the sputum and mouth spray of humai 
heings. The group of lactose fermenting streptococe | may serve as a col 
venient index of pollution of this sort as we have pointed out above 


dust we used n special 
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eries of 50 sampl ¢ the winter of 1911-1912 went 
five were street dusts, six house dusts and nineteen school dusts Severa 
imn-cleanet samples e included in each of the latter groups as the 
vere not enough to make a special class 
| fions corresponding to amounts larger thar 


No tests were 
he 25 indoor dusts (see Tables Land XIV and Diagrat 


dilution; one was positive in 


i ll Lhe iverage for all iIndoo! 
samples (considering those negative i dilutions as having no strep 
ococe:) was 22.040 per grat the 20 street dusts (see Table X\ SIX 
ere negative in the cLiutior ree showed LOOO per gram, 6 showed 
0.000 and 10 showed 100.000 or more The average for the whole series 
12.500 per gran The ratio of specific polluting organisms to tota 
1) cteria is particularly significant colon bacilli were relatively most 
bundant in the street dusts (1 in 968 against 1 in 3582 for indoor dusts 
there was one acid-formu streptococcus out of 1157 bacteria in the street 
dusts and one out of 215 in the indoor dusts. This seems to indicat: 
s might be expected, the colon bacilli come mainly from hors: 
tive street \\ thy streptococe! come mainly irom the 
moutl 
~ \ AND CONCLUSIONS 
| The tot ) 1 in citv dust as determined by plating 
on lactose agar at 20° is hig ranging from 150,000 to 145,000,000 per grat 
Lhere sa marked difference between street dusts and those collected ! 
doors Street dusts were found to he usually over 20,000,000 and 24 


umples averaged 49,200,000 fhe 72 indoor dusts were usually under 
| het wee no and millions 


20,000,000 and averaged 
| lose ly with those obtained by Miquel ISS] 


results correspond cl 
1897), and Verdozzi (1908) for house dust, 


NMIaximoviteh ISO4), Ma 
d bv Uffelmann and Mazuschita (1899) for street dust NMaréchal (1906 
L900) one 


d Manfredi (1891) report much higher results and Ernst 


low 
?, Spore forming aerol isually make up only one-tenth or less of the 


veloping at hody temperature Is about nail 


} The number of bacteria de 
t showed usually betwee! 


that obtained by plating at 20) Phe indoor dust n 
100.000 and 353.000.0000 wit average between one and three million 
About half the street dusts showed over twenty million and a 


d 238 million 


ll of tl 


i 


t hie street «dusts all but nine out of 72 maoor dusts showed 
colon bacilli, at least 38 per gran In two street samples the numbers 


330.000 and 660.000 per _respectivelv, while the largest indoor 


— 
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result was 60,000 The average for the indoor dusts was between 1,000 
ind 2,000 per gram and for the street dusts over 51,000. The ratio of 
olon bacilli to total bacteria was 1 in 965 for the street dusts and « in 


3582 for the indoor dusts, indicating that as might be expect d the origin 
of the colon bacilli is mainly the horse droppings in the street Phe high 
results may help to explain the increase of colon bacilli sometimes noted 
n citv reservoirs exposed to pollution from street dust 

>. Acid-forming streptococet, of the tvpe characteristic of the human 
t feces, were isolated from 


mouth and intestine, but not abundat 


horse 


11 out of 25 indoor samples and from 19 out of 25 street samples in dilutions 


orresponding to ; gram. Five of the indoor sampl s and ten of the 
street samples showed over LOO 000 Lhe average tor indoor dusts was 
22,040 per gram and for street dusts 42.500 per gram The ratio of acid 


forming streptococci! to total bacteria was 1 to 1157 for street dusts and 
| to 215 for indoor dusts, which is the general relation which might be 
expected if these organisms come mainly from the human mouth 

6. From the sanitary standpoint these results in regard to the strepto- 
} 


ocel are perhaps ol some prac tical significances The total numbers and 


the body temperature count, and even the ce tmination of colon bacilli 
have no bearing on the transmission of disease if, as seems probable, the 
latter are mainly derived from the feces of the horse If, however, the acid 
forming streptococci are really of buccal orgin, our data indicate a some 
what surprising quantitative pollution. If a gram of house dust contains 
20,000 normal mouth bacteria of this one ty pe, and a gram of street dust 
contains 40,000, it would seem that infectious organisms from the same 
source might be present in appreciable numbers, although it is of course 
not justifiable to assume that other organisms are necessarily as resistant 
to drving as the streptor occi we have found 

7. The experiments of many observers, reviewed in the earlier portion 
of this paper, indicate that the tubercle bacillus and certain strains of 
strept cocel and diplococet some of them resembling the pheumococcus 
are much more resistant than other pathogenic bacteria and may survive 
when dried in dust for several weeks. It must be remembered however 
that the reduction of bacteria under unfavorable conditions is a gradual 
process, rapid at first and slower afterwards, so that there is a marked dim 
inution in numbers long before the organisms entirely disappear. 

8. Actual isolations of non-spore-forming disease bacteria from dust 
have been confined almost wholly to a few findings of B. diphtheriae, and 
many findings of the tubercle bacillus and of streptococci and diplococe 
more or less closely resembling the pneumococcus. Isolations of the 
tubercle bacilli are by far the most significant. They indicate that this 
organism may sometimes be found in 5-10°, of samples of dust not 


specially exposed to tubercular infection, while in the neighborhood of 


| 

| 


The \merical Ar urnal l "ah it 


‘ - 
ed the ae sms 
| er ned | ert dot 
perat r quite clear than even the ordinal 
doo! re almost nevligible, and the 
‘ mock hospitals tends strongly in the sa 
Why lust rie V si rred drv sweeping bye 
nadoors re b Miarch wind in a poorly cared for street 
e however another set of conditions Under such circumstances 
‘ col sicle j ills nto the nose and throat If tiie 
yitain 10.000 mouth streptococei, as our results indicate that 
ml if tubercle | ee} ~ <s often as other workers have found 
‘ he cmse nhatin | ‘ ve quantities ol dust mav have 
10) suyvvestin | itis ior invest considerable 
‘ tactor the s dot certal we do not 
\ ccepted by sanitarians 
ct contact and food infection 1t 1s 
itive 


REFERENCES CONSULTED 


Berckholz, 1889. 


Ka 


of P ISO] ¥ 1008 nd Le Noir and Cam | 
\ndrewes, F. W. 1907 R V esent in Se 
the BL to the NN NVI Annual Report 
Local ( / B the Report of the Medical Off 
Andrewes, F. W d Horder, T. J. 1906. A St the Strept 
nic for M CLAAT | 
\rens, ( Y fitat Luft 
Bese ng ¢ Ni Irchir fiir Hygiene, 
Lebensfal ( = 
( heit 
Bucklev. G. G. 1907 ] R Pati 
to Dry P 
Védical. CV. 89 


the Bacteria im ¢ ity Dust 697 


\ Quantitative Study of 


Chapin, C. V. 1910 The Sour 
( lark, LO06 Ninudies atl 
Nhellfisi eee Il fr 


Va whusetts 429 
Coates, H. 1901 tn Investigation int e Presence of Infective Mat 


Cornet, G. 1889. Die Verbre 
Kor; Zeitschrift fiir Hygiene, 19 
Dempster. R The Intluence of 


Tuphoid Organisms British Medical Journal, } 
Ernst. H. ¢ 1900 The Transportation of Disease by Dust B 


ind Surg eal mrnal. ¢ fia; 
Firth, R. H., and Horrocks, W. H. 1902 in Inquiry into the Inf 
. Fabrics. and Flies in the Dissemination of Enter Infection Brit 


Vedical Journal, 1902, I1, 936 
Friberger, R. 1908. Eine Untersuchung iiber die Infektiositat der Kl 
Zeitschrift fiir Tuberkulo 
Uebertragung von Infection 
(03: NNV, 439; NAVI, 66, 
Test for Estimating P 
tof the Local Gore 


/ 


Germano, E. 1897 Dir 
Luft. Zeitschrift fiir Hygiene. NNIV, 


Gerdon. M. H. 1908 Report on a Bacterial 
lement to the NN NIT Annual Repor 


ip) 
By ard (ontainin ] thre Re port orl the Med eal Otheer tor 
au (le 


Grusdeff, S. 1891] Die Mikroorgan 
Dampfern. Milit:Medic Zeitschrift. St. Petersburg 1891. Re 
Bakteriologie XI, 1892, 201 
Haegler, C. 1892. Die Chirurgische Bedeutung des Staule Bi 
Klinischen Chirurgie IX, £9 


Hance, H | Study of thee Infect neness of the Du 
Medical Record, NLVIIT, 90 


Tubercu Infect mie 


daci ( ottaqge 
Hance, | H. | Further Study 


Vedical Record, LI, 217 
Harrison, W.S., and Harrison, L. W. 1904 On the Effect of Dry 


/ j fo the Su of the Typhoid Ba iS 


Journal of the Moual Avan Medical Corze, 

Heron, G. A., and Chaplin, r. H. A. 1894 Phe 
tals to Tuberculous Infection Lancet, 

e Verbreitung der Phil 


B 190] lersuche 


Ri ation D 


Hevmann, 

rusgehustete Tropfchen und durch 

Hygiene, NNNVITTI, 21 

f Hill. H. W. 1902 The Distribution of B. diphthe and R 

R Occupied by Persor Suffering 


ne? 


| f 

| Tul London) Vol. 88 
/ 
| 

{ 

( 

| 

Indian 

| 


OS The Ameri 1 Journal of Public Health 


Kinvoun, J. J. 1905. The Bacterial Content the Railway ¢ 
Vews, 
Kirchner, M. 1895. Untersuchunge? Staub auf Tub 
Zeitschrift fiir H ALN, 153 
Kirchner, M. 1896. Studi ir Lungentube e. Leitsel 
Hygiene, NAT, 49 


Huqiene, NNATA, 
Kirstein, F. 1905. 1 Dauer der Lebensfiil eit ron 7 
lugfihigen St Zeitschrift fiir L, 


Kitasato. S. 1889. Die tandstihiqkeit der Cholerabact 


Kaiserlichen ¢ heitsamte, IT, 1 


Kuss. G. 1908 Btu entale de la ¢ 


Tuberculosis (Washington Vol. I, Pa 
LeNoir. P. and Camus, J. 1909 (ontagion de t tuberculose 
La pre ale, NVIT, 
MacNeal, W. J., Latzer, L. L. and Kerr, J. E. 1 
Healthy Men. Journal of Infectious Diseases, VI, 123, 571. 


Nlanfredi. ISO] ‘ nia na one de a superficre sftradatle hie | 


‘ Reale lecade a e Scienze Fisische e Mathematiche d Va 


NIaréchal. Il LO06 » des poussivere re ieillies ay yen 
are? le nettoyade le Rerue d Hygiene et de Police San 


YAP 9 


Nlartin. S. 1898 Ri f the Growth of the Tupi l Bacillus in S 


i | fthe R Medical 
| I] / nd if 
hy oO ind B D 
Mi ISOS Vol ole pa ie des } 
| tre) et de pharmacit es, XX NI, 169 
Kirstein, F. 1902. Dau er Lehe » K 
/ / tebe \/ hehe J j 
| egen Hitze. Zeitschrift fir Hygiene, V, 135 
achat Ty mesactions they Inte not 
| 


\ Quantitative Study of the Bacteria in City Dust 699 


le ment to the Pg? Ri port of the Loca Gover) ent ard conta j 
{rnual Ri ort of the Medi al Office r for 


Maximovitch. M. I. 1894. “On the Microbial Pollution of Hos, 
I rs.” Wratsch, XV, 457. 


SMD] 
I'l 


Mazuschita, T. 1899. Ueber die Bacterien in besprengten und n 
besprengten Strassenstaub. Archiv fir Hygiene, XX XV, 252. 

Nlazza. Sull ‘esame hatte riologico de polve re che 
gli pact di caffe, Con pe ciale riquardo a hare de lla tribe 


R rista digue nee san ta’ Pubblica. 


poussveres et dans 


NNVIIT. Session 


Miquel, P. 1SS1. Sur Le dosage des bactériens 


sol Bulletin had Societe Botanique rance, 


traordinatre. IV. 


Miquel, P. Les Organisme s Varante de Atm s phe re. Paris. 
Miquel, P. 1897. Sur la longévité des germes des bactéries dans 
Annales de microgra phie, IX, 199 

Neisser, A. 1888. Versuche iiber dic S pore nhildung bei Nerosebacillen. 


r Hygiene, IV, 165 


” 
DORASSICTES de SAUCES 


ussiere s et dans le sol. 


Tre ptokokke n und Chole raspirilen. Zeitschrift fii 

Netter, M. 1897. Présence du pneumocog ue dans les ] 
Vhopitaur. La Semaine médicale, NVIT, 209. 

Neustaedter, M.. and Thro, VW. 1911. pe rimental Poliomyelit 
Produced in Monkeys from the Dust of the Sickroom. Vew York Medical 
Journal, iV. 

Page, C. H. W. 1909. British Industrial Anthra Journal of Hygiene, 
1X, 357. 

Petri, 1894. Versuche iiber die Verbré ansteckender Krantkcheiten. 
lem Kaise rlichen Gesundheitsamte 

rqle ichende Untersu hungen tiber die Haltbarkeit der 
nenschlichen Kor pe rs. 


Arhe ite naus a 
Pfuhl, E. 1902. 
Ruhrbacillen und der Ty phus-bacille n ausserhalb des 
Zeitse hrift fiir Hygiene, XL, 555. 
Prausnitz, W. 1891. Ueber die Verbreitung der Tuberculos 
Archiv fiir Hygiene, XII, 192. 
1908 kl ments of Wate r Bae- 


dure h den 


Personenverkehr auf Eisenbchnen. 
Prescott, S. C. and Winslow, C.-E. A. 
le riology. New York. 
Prudden, T. M. 1890. Dust and Its Dangers. New York. 
Renney, H. 1905. Diphtheria. Public Health (London), XVII, 704. 


Reves, A. 1895. Sulla propagazione del bacillo difterico per mezz 
aria. Annali digiene Spt rimentale, IV. Rev. Jahresbericht iiber die Fort- 
schritte in der Lehre von den pathogenen Mikroorganismen, XT, 208. 

Rosenau. M. J. 1901. Variability of the Bacillus pe stis. Bulletin 


No. lV of the Hryqie nic Laboratory, Marine Hospital rrice, Wash- 


ington, D.C, 
Russell, H. a 1S99, Outlines of Dairy Ba te riology. Madison, Wis. 


Shattock, Ss. G. and Dudgeon, L. S. 1912 Certain Results of Drying 


| 


H 


700 The Ameri Journal of Public 
B tir J P 
K Society, LNNNI 
midt, W. TS06 R 
/ fiir H 
Store 
1 | 1908. Riel Ihe 
es | Freniatria, 
Lel at VJ 
| J. / ef Mat R 
P fio ] 
\. 1897 kin ri ( 
thth. 1, NAT, 
mann, J Iso A } B 
} VVA 
Uffelmann, J. 1894. | ] 
regen Miglicl 
Lu Cent Ba thth. 1, XI 
Verd 1O0S / ere B 
rinR ntale, NVIIT, 
Wagner 1908 Tube 
HH Wald. Re ht 
I hritte in l yenen M yanismen, XIX, 
Washbourn, J. W. 1902 ( an Lectur n The Na ld 
Pat f Pnew 1, 1902, 11, 1301, 1337 15.28 
Weichardt. W. 1900 ly de Di) 
Rev. Jal hit / 
William, N. PS95 | 
Winslow, C.-E. A. 190 The N f Bact a 
let Different M iN 
\ / 
\\ \ Palmer, G. T. 1910 S/ 
H ( J 


\ Quantitative Study of the Bacteria in ¢ itv Dust 70} 


Winslow, C.-E. A. and Robinson, E. A. 1910 ln I 

Extent of the Bacterial Pollition of the Atmosphere by Mouth Spray. J 
Infectious Diseases, 
Winslow, C.-E. A. and Winslow, A. R. 1908 | Systema hi 


| 
| ( ov \ 
Wittlhin, J. 1896 
Zelenev. AY | ISO Bacte P HH / 
Wratsch, NVI, 349 
t 
i 
} 


THE SUCCESSFUL EFFORTS OF A SMALL 
CITY TO SECURE A MILK SUPPLY 

FROM TUBERCULIN TESTED 
COWS 
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By an amendment passed in April, 1908, pasteurization under condi- 
tions prescribed by the Board of Health was allowed as a substitute for 
the tuberculin test 

With the present-day knowledge of the relation between bovine and 
human tuberculosis any board of health that does not require the tube: 
culin test, or pasteurization of the milk as an alternative, must be consid- 
ered negligent. Legal decisions upholding the legality of the requirement 
are now numerous. It should be borne in mind, however, that at the 
time of the adoption of the Montclair ordinance in 1907 the reports of the 
English and German Commissions on Tuberculosis had not been pub- 
lished, nor had Dr. Wm. H. Park and other investigators made their 
series of experiments that have proven conclusively that a large percentage 
of certain types of tuberculosis in the human being is of bovine origin. 

Within a short time after the ordinance went into effect all of the deal- 
ers, with two exceptions, complied with its requirements. One of these 
dealers withdrew from the business rather than apply the test and the other 
dealer, a large company, was granted an extension of time in which to bring 
about the application of the test to the large number of herds from which 
its Montclair supply was obtained. It is interesting to note that of the 
New Jersey cows that had not been tested previously, 25° reacted 
Many of the figures that are available on the subject of the prevalence of 
tuberculosis among dairy cows relate to suspected or picked herds, whereas 
the percentage of reactions above mentioned represents conditions of 
herds taken practically at random over a considerable area, with the 
exceptions that they had more than the average veterinary inspection, and 
that they have been stabled under good conditions. 

In order to avoid any possibility of a milk shortage in the winter season, 
to give every opportunity to the company above referred to for improving 
its supply, and to give full notice to householders, the Board subsequently 
voted to permit the company to sell milk until May 15, 1908, even if the 
larger part of the - ipply was from untested cows, and under date of No 
vember 1, 1907, the Board distributed a circular to every house in the town, 
stating the time and cause of the postponement and recommending that 
until all the milk delivered in the town was from tuberculin-tested cows 
families which included children under three vears of age should take milk 
from some one of the dealers who had complied with the tuberculin test 
ordinance. The Board also recommended that such families as continued 
to take the milk from untested cows should either boil or pasteurize it. 

Notwithstanding the publicity that had been given the entire matter 
through the press and by means of circulars, two of which were distributed 
during the controversy in addition to the annual report, in which the 
matter was set forth fully , only a comparatively small number of customers 


changed over to a milk supply that was recommended by the Board oi 
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smissed upon the ground that an injunction was wholly unnecessary 
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t until the fi decision in the other action The Board was 
essful in its efforts have the suit dismissed, but the case was not 
shed and no testimony was taken 
Dhe decision in the Stat Supreme ourt case was handed down on June 
oll Every point at issue was decided in favor of the Board The 
promptly filed an appeal in the Court of Errors and Appeals and 


ppeal was about to be argued in November. 1911, when the company 
fied its intention of complving with the ordinance and withdrew both 
pes! and the ety that had been begun in thre Federal ¢ ourt. Phe 


status of the tuberculin-test requirement therefore reverted back to 


Supreme Court decision and the ordinance became etfective 
On! three milk dealers in addition to the one that had taken the 
ter to the courts, took advantage of the restraining order and refused 
e their herds tested As soon as the ordinance was reinstated, how 
they prompt complied with its provisions The company that had 
ied on the litigation arranged for a dual milk supply. One portion of 


e supply is from tuberculin-tested cows and the remainder is pasteurized. 
phasis should be lai Ipon the fact that the milk that is pasteurized 
st be produced and handled in accordance with the regulations laid 
n for the milk from tested cows. The pasteurization is merely a sub- 
ite for the tuberculin test and is onlv allowed upon resolution of the 
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Board has a perfect legal right to withdraw at any time its resolution allow- 
ing the sale of pasteurized milk. 

A mest natural question arises as to what effect the enforcement of the 
tuberculin-test requirement has had upon the price of milk. The number 
of dealers who sold milk from tested cows previous to the enactment of 
the ordinance was too small for the range of price of these supplies to serve 
as a guide to the normal range of price during the period under considera- 
tion. It is a fact, however, that the price of all the supplies that were 
from untested cows at the time of the adoption of the ordinance advanced 
one cent when the ordinance was enforced, with the exception of the price 
of the supply that is pasteurized, which remained unchanged. Many 
factors enter into the cost of milk and it must not be assumed that the 
increase of one cent per quart is wholly due to the expenses attached to 
the test. It has been proven that farmers will make money by applying 
the test if they can receive one-half cent per quart increase in price. 

The witnesses in the case included such eminent men as Drs. J. G. 
Adami, John F. Anderson, Lawrence F. Flick, Harry D. Gill, Alfred F. 
Hess, James Law, John R. Mohler, Wm. H. Park, Ernest C. Schroeder 
and Theobald Smith. The testimony made a volume of over 900 pages. 

The following extracts from the New Jersey Supreme Court decision 
in the case are of sufficient importance to be given here in the hope that 
they may be of value either in strengthening the convictions of some health 
board that already has the matter under consideration or in spurring some 
health official to renewed activity along the lines suggested: 


1. “Boards of Health are empowered by the Act of 1897 (P. L. 270), and by the Pure 
Food Law of 1907 (P. L. 485), taken in conjunction with the Act of 1887 (P. L. 80) to 
prohibit the sale of milk from diseased cows 

2. “Whether cows from which a municipality is supplied with milk are diseased, is a 
question that may, in the first instance be determined by the local board of health 

3. “In determining whether cows from which a municipality is supplied with milk are 
diseased, the method of diagnosis adopted by the local board of health should be one that 
is well recognized, thoroughly approved, and as reliable as any 

$t. “A local board of health may prohibit the sale within the municipality of milk from 
cows which react to the ‘tuberculin test.’ 

5. “The action of a local board in adopting measures for the protection of the public 
health will not be set aside by the court if the board has acted reasonably upon evidence 
that might satisfy a reasonable man. 

6. “Regulations for the protection of the public health are within the police power of the 
state and are not an illegal interference with interstate commerce if they have a real sul 
stantial relation to the public object which government can accomplish, and are not arbitrary 
and unreasonable and beyond the necessities of the case. 

7. “We find that the tuberculin test is the most reliable method of diagnosis of tuber- 
culosis in cattle now known; that while it is not perfect the percentage of error is as small 
as in any method suggested, and that it is more accurate than the method by physical exami- 
nation. We rest this conclusion not merely upon the testimony in the case but upon the fact 


that it has been approved by judicial decision in Minnesota, Louisiana, Wisconsin and Penn- 
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THE USE OF FISH AS A SANITARY 
MEASURE TO ELIMINATE MOSQUITOES 


Marton M.D. 


Assistant Sanitary Superintendent, Department of Health, New York 


During my administration as local sanitary officer in charge in the Prov- 
ince of Camaguey, in the island of Cuba, during the recent intervention 
by the United States Government on that Island, the question of the 
elimination of certain species of mosquitoes, presented itself to the sanitary 
officers in charge, as one of paramount importance. Previous to this 
intervention, the occurrence of appreciable numbers of cases of Yellow 
Fever on the Island, had already attracted the attention of the United 
States, in as much as these cases were increasing in number at different 
points in Cuba, Sanitary conditions, as left by the U. 5. Government at the 
close of the military occupancy succeeding the Spanish-American war, had 
heen digressed from and protection against Yellow Fever was required not 
only of the non-immune residents of the Island, but also of the armed forces 
of the United States which were ordered on duty at this point. 

The problem was a difficult one. A small idea of the vast extent to which 
sanitary measures were required, may be formed when I say that the larger 
number of Cuban towns are supplied with water for public consumption, 
from cisterns, commonly known there as “aljibes,” large earthern jars 
“tinajones,” holding from 100 to 500 gallons, rain barrels, and other 
receptacles for catching and storing rain water, 

Stegomyia fasciata, or Stegomyia calopus, the mosquito which trans- 
mits Yellow Fever, is essentially, as is commonly known, a house inhabiting 
mosquito, preferring rain water fur its propagation. It lays its eggs in 
anything that holds water around a house, such as in cisterns, water jars, 
barrels and other deposits. have noted enormous numbers of larvae of 
this species, in tin cans, broken bottles, in trash heaps where water was 
lodged, and even in small crevices in low roofs and on the tops of brick 
walls, as well as in drinking troughs and receptacles for cattle and chickens. 
Not only does the Stegomyia fasciata deposit its eggs in the receptacles 
already mentioned, but also when no water is found, on the inside of rain 
pipes and on the mossy, damp sides of wells and other damp and protected 
spots. By the word “protected” in this instance, [ mean protected from 
the rays of the sun, which in the tropics, would quickly kill dry eggs exposed 
to it. The heavy dews at night, always noted in these latitudes, is suffi- 
cient to moisten the egg, and preserve life until a shower falls. . Larvae 
appeared in certain instances in the water of cisterns completely under 
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| | ‘ eference to. there existed upwards of 25.000 different 

easure resort e extermi on of the mosquito in this particular 

‘ \ ne cle ning of rie sumitary Can of 

‘ cls mi DICKS vere cet to cover the to ly 

) ‘ | ‘ ree ‘ oenter the houses a ne OV on cle in up the 

ls ‘ é e debris fron he same, by wagons turnished for that 

pose. All cans, broken bottles, ete., were completely eliminated, and 

‘ ! ts Whos reais had heen cl ined, were 

ed hat shou collection of su } character he allowes to 
cumutlate. fine ould be imposed upon them forthwith 

lhe great question of how to treat the deposits of water used for drinking 

s st ea se ot crude petroleum was now resorted 

Phis u ecliat created sus i furor and puble protest, that the 

easure had to be abandoned; the public postively refusing to drink petro- 

ne next KCI Vas the covering ol rain barrels, ars, ete., with 

covers, thre sterns berg covered W th ito prool netting But in 

effectiveness thr eusure Was a failure: the being unused to the 

stallation of s I neasures and the observation of sanitary law \ 

sanitary nspector Ole ‘ ild find the good vile ol the house yoing to the 

vroceryv store will hie n top ol the water deposits, which made a most 


convement and admurabtl receptack to bring charcoal and vegetables to the 
house 1. or. in other instances, the good man of the hous was found feed- 
‘rain to his horse n the back vard in the top that should have been 
keeping Stegomvia out of his rain barrels 

The next measure tried was the appheation ol spigots to the jars and 


warrels, and nailing the tops on the cisterns, and the application of pumps 


to the same. but without positive results Carelessness on the part ol the 
rouitolie still existed and the measure had to be thandoned The stegomy\ ia 
propagated on in their merry wa) 

In looking over the situation and in the course of inspections, 1t occurred 
to me that in many instances I had noted that in wells and cisterns where 
hy chance. or otherwise. there had been introduced small fish by the 


ildren of t hie bev se. O others. that no imrvie were present | looked into 
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this matter further and found confirmation of my surmise that the fish 
destroyed the larvae. On studying the fish, the class which L observed gave 
best results were what are known as “*Guajacones” a kind of small fresh 
water minnow, indigenous to Cuba, of which there are three genera and 
five species. They commonly inhabit the lagoons, streams and ditches of the 
Island, and seem to have a somewhat purifying effect upon the water they 
inhabit, assimilating to a certain degree, organic substances. They devour 

oraciously the larvae of the mosquito wherever found, and will destroy 
eggs as well, before they have hatched into the second stage of the develop~ 
ment of the mosquito. These species of “Guajacones” are viviparous; the 
voung fish recently born move about swiftly and grow very rapidly. The 
male attains a size one-third less than that of the female when full grown. 

The female commonly destroys her own young by devouring them, so 
that the young fish must be kept by themselves as much as possible. The 
female gives birth about every thirty days, especially during the summer 
months. The first birth constitutes from ten to twenty little fish, accord- 
ing to her environment being favorable or not. The second birth usually 
approximates fifty. This occurs without any fecundation having taken 
place, repeated births occurring from time to time. Whether the females 
were born fecundated, I was unable to determine. The male fish can be 
easily distinguished from the female, as the latter have the anal fin much 
shorter, and the male has the anterior portion prolonged. The dorsal fin 
is distinctly constituted according to the genus; some presenting capsules, 
hooks, spines, fans, etc., marvels of construction not seen in any other 
genus of fish. (Poey). 

The easiest genus to raise, on account of its being carniverous, is the 
“Gambusia Punctata,” this is the hardiest species and is the most vora- 
cious in the destruction of the mosquito. The most beautiful is the 
“Guardinus Metallicus,” which is a silver white. These fish live in 
schools, not only with those of the same species, but those of other species 
as well. In the town of Camaguey where I carried on these experiments, 
the following species were most common: 


Gambusia Punctata 
Gambusia Puncticulata 
Guardinus Metallicus. 


On the eighth day of July, 1908, after concluding that the only measure 
which would give positive results, would be the destruction of the larvae 
of the mosquito by the use of fish, I began to put in force the distribution 
of the above classes of fish throughout the town indicated. The first 
days were accompanied by difficulties, in as much as the collection of the 
fish from the rivers by men employed for that purpose by means of small 
nets, was accompanied by an excessive mortality amongst the fish. This 
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mortality reached such an alarming point, that the feasibility of putting 
this measure into effect became questionable. I then determined to buy 
tish from small boys at 20¢ per 100, delivered to the Sanitary Department 

, corral, in good condition and alive. This gave positive results as regards 

unbers, but the percentage of mortality still remained the same. I 

oted, however, that the fish caught late in the day died in large numbers, 
hile those caught early in the morning usually lived. 1, therefore, ordered 
the fish caught at daybreak, before the heat of the tropical sun manifested 

itself, and had them transferred to their destination before 6 a.m. 

Che work of distributing necessitated the use of comparatively small 
receptacles. In these deposits heavy mortality occurred due evidently to 
the change of water, and the rapid exhaustion of the oxygen from the 
same The fish presented a condition of lethargy upon being introduced 

to these deposits containing rain water instead of river water, so I deter- 
mined to employ a gradual attenuation method, changing the water grad- 
ally from river water into rain water before the final distribution of the 
fish took place, with the result that the mortality was greatly reduced, and 
the method of distributing the fish became feasible Phe attenuation of 
> the fish lasted practically from about four to seven davs. Tanks for the 

eception or storing of the fish were prepared, and ea¢ h inspector was pro 
vided with a bucket, preferably of wood, with a movable cover, and carry- 
ng approximately 200 fish. The fish are not transferred from the buckets 
to the final deposits by hand, (the hand should not touch the fish in this 
transference), but are caught in a ladle and finally introduced into the 
earthen jars or barrels to be treated. They should not be thrown into the 
water, but the ladle submerged below the surface and the fish allowed to 
swim away. The distribution took place before ten in the morning, and 
after four o'clock in the afternoon. 

My observation as regards the destruction of mosquito larvae in deposits 
where these fish had been introduced, was that fish from one month old on, 
destroy the larvae when found by them, without regard as to the class of 
arvae. They will destroy the larvae of the “Culex Pipiens” or the “* Ano- 
pheles,” as well as that of the ““Stegomyia.” 

6 | provided a 500 gallon deposit with six fish, and allowing the 
deposit to remain uncovered and open to the air, giving free access for 
nosquito propagation in it. The jar contained numerous larvae upon the 
introduction of the fish; but I could demonstrate no larvae after four days, 
and no further propagation occurred while the fish were present; the water in 
the jar remaining clear and palatable, and free from algae, as well as larvae. 
These fish will live on algae and infusoria when larvae are not present 


The accompanying chart will indicate exactly the reduction of mosquito 


propagation, as well as the total rainfall occurring from July 1, 1908 to Dee. 
31, 1908 and the total number of fish employed to obtain these results 
Rece ived for publicati: Aj ril 1912 
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THE PLAGUE SITUATION 
demot stration vere wanting ot the efficiency ol modern sanitary 
re thre dis neo by tter eX imple ( ould he found than in the was in whi h plague 
Hits been controlled itl Porto Rico and ( uba and its advancement Lp! 


American soil staved 


From the beginning of the epidemic on June 17, 1912, to August 20, 1918, 


There occurred t he =] ind ol Porto Rico 19) eases of nic plague 


h 2$ died 


Che Surgeon General of the U. S. Public Health Service was notified 


at the beginning of the epidemic, and it becoming apparent that the 


number of officers in Porto Rico was insufficient to cope with the situation 
Passed Asst. Surg. R. H. ¢ reel, an officer having considerable training and 


experience in the eradication of bubonic pl iwue, Was ordered to San Juan 
1) June 20 Pendi his arrival P. \ ~ur¢g. = B Grubbs. I I] = 


‘> 


t| e ¢ hie Quarantine Othcer of Porto Rico tom k ( harge of the situation il 


operation with the local authorities. From time to time other officers 
have been ordered to the assistance of Dr. reel and the expenditure ot 
*7000 per month from Federal funds has been allowed for the work of 
eradicating plague in Porto Rico \ laboratory for the examination ol 
captured rodents was installed under the charge ol P. A. Surg. C. W ‘ 
( hapin, and an eral tho isand rats are alread) he ne examined weekly irom 
ill parts of the island 
Upon the declaration of plague in San Juan, the usual panic supervened 
\ large number of persons left the city, and a spasm of cleanliness whicl 
resulted in the dumping of much garbage into the street followed Eve 


witrresses state that the « ity underwent a cleansing suk h as it iad not re- 
in Puerte 


ceived In many vears The greater number of cases occurre 


"4 deaths hay e been reported irom Havana, ( uba 
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No infected rats have been found and apparently the infection was limited 
in its extent and was apprehended very early. However, the colle 
examination and extermination of rodents ts being continued in that port 

(nother plague focus has been discovered in the United States bv the 
finding of a plague rat in New Orleans, La., on July 27, 1912. Plague 
preventive measures had already been begun by Dr. Oscar Dowling, the 
state health officer and by Dr. W. T. O'Reilly, the city health officer, in 
conjunction with Surgeon J. H. White, U.S. Public Health Service. This 
work has been expanded and continued, and Passed Assistant Surgeon E 
Francis and Passed Assistant Surgeon R. A. Herring, have been dispatched 
to Dr. White's assistance. No other plague infected animals have been 
found although several hundred rats have been examined 

Plague preventive measures have also been instituted in several of the 
other cities on the advice of Surgeon General Blue Kev West, Pensace la, 
Mobile, Norfolk, Philadelphia and New York, have all started to catch 
and examine rats 
ward off a 


Sanitary science and efficient application have served t 
scourge and to protect our public health and commercial interests There 
has been a spirit of good team work on the part of the municipal, city and 
federal health authorities. Future campaigns will be won by a continua 


tion of this efficiency and team work. 


THOMAS BAILEY MecCLINTIC 


The recent death of Dr. Thomas Bailey McClintic, of the United States 
Public Health Service, from Rocky Mountain spotted fever which he con- 
tracted while super\ ising the work of eradication of this disease in Montana, 
adds one more name to the list of those who have given up their lives for 
the cause of humanity. 

At the request of the Montana State Board of Health, Dr. MeClinti 
had been making researches into this disease and was superintending the 
measures for its eradication especially in the Bitter Root Valley. His 
work had been crowned with such success that no cases had taken place i 
that section of the country during this season. While pursuing laboratory 
investigations with infected ticks, Dr. MceClintic was bitten and developed 
the disease, which ran a rapid and fatal course. By the death of Dh 
MeClintic, the Public Health Service has met with the loss of an officer 
whose work held ever\ promise for a brilliant and useful future, and ; 
large circle of his friends will miss the presence of a singularly lovable char- 
acter. Dr. MeClintic will not, however, have died in vain as his death 
will emphasize, as would be possible in no other way, the necessity for the 
eradication of this disease, and his work will indicate means by which this 


can be successfully accomplished 
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REVIEW OF LEGISLATION PROPOSED 
TO AND ENACTED BY THE 
GENERAL COURT OF 1912 


Mark W. Ricuarpsox, M. D. 
e j the Massacl etts State Board of Healt] 


The amount of legislation proposed to and enacted by the general 
ear is enormous and grows in volume with each succeeding 
el In this increased legislation public health questions have played 

small part ind any detailed treatment of health legislation for the 
ear 1912 would consume much more time than is available this after- 
noon | shall be compelled, therefore, to restrict my\ self to the merest 
outline in my treatment of the subject, in the expectation that the points 
f vreatest interest to the association will be brought out in the discussion 
No year would be complete at the State House without a discussion 


of the \ wecination question and 1912 has been no exception in this respect. 
Phere were the usual bills to abolish vaccination entirely and to admit 
children to the public schools without restriction. These were to be 
expected from experience in previous years. A new bill, however, de 
ised by the anti-vaccinationists, and one quite clever in its conception, 


wis Bill No S4 ntitlh dl “an act to pro\ ide tor protec ting the purity 


of vaccine virus.”” This bill provided, amongst other things, that the dis- 
tribution, sale or offering for sale or having in possession with intent to 
distribute or sell, vaccine virus which contains staphylococci, strepto 
cocel, bacilli of tuberculosis, etc., be forbidden Inasmuch, however, as 


t is impossible to produce vaccine virus which does not contain staphylo- 
ocei of a non-virulent type, and inasmuch as a vaccine virus which ts 
sterile is also worthless, it is easy to see what the effect would have been 
had this bill become law (As a matter of fact, all the vaccine bills were 
given leave to withdraw 

\ subject of cognate interest Is that of specific inoculation against 
typhoid fever and, as regards this procedure, the legislature by the enact- 
ment into law of a bill introduced by the State Board of Health gave that 
Board the power to produce and distribute not only antitoxin and small- 
pox vace ine, but also ~ spec ific material for protec tive inoculation against 
typhoid fever and such other diseases as said Board may, from time to 
time, deem it advisable to produce and distribute.” 


| 
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As regards the antityphoid vaccine, measures are now being undertaken 
for its production by the Board and it will be available to phy siclans and 
hoards of health probably within the next month or six weeks. 

House Bill No. 32 provided for a board of registration of masseurs and 
e defining of its powers and duties. This bill was given leave to with- 
lraw, although there can be little doubt that the profession of massage 
s one which should be regulated much more closely than it is at the pres- 
ent time. The legislation of 1911, required that masseurs should be 
icensed by local boards of health and this necessity for licenses should have 


brought about a considerable improvement in conditions affecting this 


+} 


profession. The legislature of this year amended the law of last year so 
as to allow a person licensed to practice massage in one town to exercise 
the profession in another town without further license. 

House Bill No. 323, placing the supervision of all buildings or parts of 
hnuldings which are occupied as biscuit, bread or cake bakeries or for the 
manufacture of flour or meal food products under the State Board of 
Health, was recommended favorably by the Committee on Public Health, 
but was rejected in its third stage by the House. As a further evidence 
of the tendency to regulate occupations of various types, House Bill 
No. 490, providing for legislation requiring the licensing of cooks and 
bakers was presented. This bill, however, did not get beyond the com- 
mittee stage, in spite of the fact that conditions under which cooking 
and baking are done are without doubt susceptible of grave criticism. 

The conditions under which our people live is a subject of the greatest 
importance and House Bill No. 541 providing for the appointment of a 
commission to investigate housing conditions within the Commonwealth 
would seem to have had good reason for existence. The matter was 
however, referred by the Committee on Public Health to the next Genera 
Court. 

Chapter 635, however, an act relative to tenement houses in towns 
would seem to be of great importance. It goes into great detail as to the 
condition under which tenement houses may be built and maintained, 
and provides, amongst other things, that no tenement house hereafter 
erected shall occupy, either alone or with other buildings, more than 
65°, of a corner lot nor more than 50°; of any other lot; that each tene- 
ment shall have 25 feet of frontage on the street and that the total 
window area in each room, including water closet compartments and bath- 
rooms, shall be at least one-seventh of the superficial area of the room, 
and the top of at least one window shall be not more than eight inches 
below the ceiling, and the upper half of it shall be made so as to open the 
full width; there shall be also at least one room containing not Jess than 


150 square feet of floor area. 
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| separate set located l rat 
| Ne Vater set sl} il] hy pl ( a the 
cellar, and there s o living rooms in the ce 
irthermore, the State Board of Health shall have power to examin 
to the enforcement ) the laws relating to tenement houses in any 
torn nd when r required by the governor shall make an examination 
ad _ 1] report the result thereof to the rovVvernol within the time pre- 


scribed by him therefor 

House Bill No. 1047 finall enacted as Resolve No. 117 provides that 

State Board of Health shall instruct and assist local boards of health 

is to the best method of extermination of mosquitoes and for this purpose 
an appropriation of $1,000 was voted 

In order to carry out this act the Board propeses to distribute free of 
charge to local boards of health and to any other citizens interested, 
Bulletin No. 88 of the Bureau of Entomology of the United States De- 
partment of Agriculture, concerning mosquito prevention. This pamphlet 
gives a quite complete discussion of the subject and will be available for 
distribution within the next few weeks 

Incidentally, I may add that practical demonstrations of the efficiency 
of marsh drainage are now available, in case any person desires to inves 
tigate, at Ipswich and also in the town of Revere. 

Chapter 354 provides that in every city, except Boston, and every town 
which accepts the provisions of this section or has accepted the corre- 
sponding provisions of earlier laws may, for the prevention of fire and the 
pre servation of life. health and morals, by ordinances or by-laws not in- 
consistent with law and applicable throughout the whole or any defined 
part of its territorv, regulate the inspection, materials, construction, 
alteration, height, area, location and use of buildings and other structures 
within its limits, except such as are owned or occupied by the United 
States or by the Commonwealth and except bridges, quays and wharves, 

d may prescribe penalties not exceeding one hundred dollars for eac! 
violation of such ordinance or by-laws 

\ bill atfecting te extensively certain activities of the State Board 
of Health was House Bill No. 385, establishing a department of labor. 


bill Wiis finally el icted AS Chapter 726. Acts of L912, and takes 


iv oil practically its entirety that portion of the work of the State Board 
of Health relating to factor, inspection and or upational hygien Lo be 
sure the Board still has the power ol investigation concerning occupa- 


tional diseases in their relation to the publi health. but executive func- 
fions are pr chreall removed from the sphere of the Board's 
nd deposited with a sub-division of this bureau of labor. 


| ntirelvy apart tro tthe progressive char icter of the work dom hy the 


Bo rd this department, would seem to by distinetly questionable 
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whether it will be found desirable to have removed this health work from 
the State Board of Health, especially as it involves the formation of a 
new health body and will, in that way, complicate the health administra 
tion in the Commonwealth. This act does not go into effect. to he sure, 
until June 1, 1913, and perhaps the legislature of 1913 will modify the 
provisions of the act. As it stands, at present, however, the State Board 
of Health will have no active part in the enforcement of heajth laws in 
factories and mercantile establishments after the Ist of June, 1913. 
Chapter 470 of the Acts of 1912 empowers the Secretary of State to 
place upon the birth return blanks a synopsis of Chapter 251 of the Acts 
of 1905. The Secretary of the Commonwealth has accordingly placed 


the following words at the top of the birth return blank in red ink: 


Redness, swelling and unnatural discharge from one or both of the 
infant’s eves within two weeks after birth must be reported imme- 
diately to the Board of Health. 


Chapter 280 requires a statement in the birth return as to “whether or 
not the physician or midwife signing the birth return personally has 
attended the birth.” The Secretary of the Commonwealth has accord- 
ingly placed at the bottom of the state birth return blank the following 
words in red ink: 


State on this line whether vou personally attended the birth: 


Yes or No 


Section 17, Chapter 29 of the Revised Laws states that, 
City and town clerks shall distribute the blank forms as the Sec- 
retary shall direct. A city or town may provide such books and forms, 


if they conform to those prepared by the Secretary. 


Local boards of health can help to lay a firm foundation in their infant 
hygiene work by making it clear to city and town clerks that their birth 
return blanks should be similar to those distributed by the Secretary of 
the Commonwealth. 

The law concerning the reporting of ophthalmia neonatorum will then 
be under the eves of the doctor every time he signs a birth return. Infor 
mation will also be available as to what physicians are signing birth returns 
for midwives. 

Chapter 280 of the Acts of 1912 requires that the full report of the birth 
must be made within two weeks, and that, if this full return is not made 
within 48 hours, at least, a brief notice of the birth must be mailed or de- 
livered to the clerk or registrar of the city or town in which the birth 
occurred within 48 hours, stating the date and place of birth, giving the 
street number, if any, the number of the ward (in a city) and the family 


hame, 


> 
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Chapter 280 also requires that the city or town clerk or registrar shall 

e daily with the local board of health a list of all births reported to him. 

Ir} notice should be insisted upon by local authorities. If received regu 

ithin 48 hours, local boards of health will be in a position to 
iwurate anv necessary plans concerning infant hvgiene 


( iptel \ is of to restrict the use of common towels reads 


‘In ordet fo prevent the spread ol communicable diseases. the 


state 
Bo rd ol He ith s hereby authorized to prohibit in hotels and in such 
places, enhicies buildings as it may designate the providing ot 


mmon towel, and the Board may establish rules and regulations for 


Phen follows the penalty clause 
Regulations were made and published just before June 1 when the 
vent into effect, but they were modified at the last meeting of the 
Board to read as follows 
‘It shall be unlawful to provide a common towel 
In any lavatory used in connection with a public institution, 
chool-house, hotel, restaurant, theater, or public hall; or 
b) In lavatory used in connection with a railroad station, railroad 
steam or ferry boat 
lhe term “common towel,”’ as used in these regulations, shall be con- 
sidered to mean a roller towel or a towel available for use by more than 
e person without being washed after such use 
Chapter 268, Acts of 1912, requires that insect powders containing 
npounds of fluorine must bear a poison label. This law was passed 
because in a number of instances insect powders known as roach salts 
d been sold as Rochelle salts and a number of cases of potsoning had 
resulted therefrom. 


Legislation concerning drinking water on trains was enacted in Chapter 


581. This act in effect requires that the individual drinking cups instead 
of reposing in the pockets of the trainmen must now be contained in re- 
ceptacles close to the water tank. Individual cups, however, are not 
required in private cars, sleeping cars, dining cars or parlor cars. 


The general power for the enforcement of this law is in the hands of the 
State Board of Health. 

Chapter 486 of the Acts of 1912 requires that no stable may be located 
in any city or town having more than 5,000 inhabitants unless licensed 
by the municipal board of health. This law reads now as follows: 

‘No person shall erect, occupy or use for a stable any building in a city 

in a town having more than five thousand inhabitants unless such use 
is licensed by the municipal board of health, and, in such case, only to the 


extent so licensed The provisions of this section shall not prevent any 
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such occupation and use which was authorized by law on the fourth day 
of May in the vear eighteen hundred and ninety-five, to the extent and 
by the person so authorized, but the board of health of such a city or town 
may make such regulations or orders relative to the drainage, ventilation, 
size and character of stalls, bedding,”"—these being additions, “size and 
character of stalls, bedding’’—‘ number of animals and the storage and 
handling of manure in any stable in their respective cities or towns as in 
their judgment the public health requires.” 

By Chapter 652 of the Acts of 1912 the business of cold storage of cer- 
tain food products was placed under the supervision of the State Board 
of Health. It is provided that cold storage establishments must be li- 
censed by the State Board of Health and must make quarterly reports to 
it as to the amount and character of food products stored within their 
precincts. 

No food product may be kept in cold storage more than 12 months and 
it must be marked with the date of entrance to the cold storage warehouse. 
In all places in which cold storage products are sold throughout the state 
must be posted a sign stating that “Cold storage products are sold here.” 
Food products may be kept in cold storage longer than 12 months by 
special permission secured from the State Board of Health. The Board 
is allowed to make rules and regulations which must be carried out by the 
different establishments under penalty. 

Chapter 489 prohibited untrue and misleading advertisements and it 
was hoped that, through this act, various patent medicines might be elimi- 
nated from the advertising pages of our newspapers, but careful reading 
shows that it is very doubtful whether this chapter will be of any special 
value in this respect. The law for instance states that individuals or cor- 
porations must “knowingly” make or disseminate untrue information, 
and the persons making accusations have to prove that it is untrue and 
calculated to mislead, so that the carrying out of this law or prosecution 
under the law will be very difficult indeed. 

The law in relation to isolation hospital and hospitals for tuberculosis 
which was passed in 1911 was found to be defective in some respects and 
was modified in 1912 so as to be a practicable measure. 

The requirements of different cities and towns vary tremendously and 
it was found very difficult to enact a law which would fit all situations. 
Under these circumstances the legislature saw fit to leave to the State 
Board of Health the decision as to what arrangements should be made in 
special local situations. There would seem to be no reason, therefore, 
why in the near future local needs should not be investigated and satisfied 
with a minimum amount of friction and expense. This law is as follows: 


“Each city shall, and each town may, and upon the request of the State Board of Health, 


shall, establish and maintain constantly within its limits one or more hospitals for the 


i 


| 
| | 
| 
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1911 as regards remuneration 


( hapter 637 the Let ol 
to cities and towns esi blishing tuber ulosis hospitals, and is really com- 


plementary to the law just read 


Chapter 468 provi 
t person shall 


he Rutland State Sanatorium, and that a 


s that citizens of the state shall be elven prelerence 


rdmission to 


ot be re admitted who hi s not heen il resident ol thre ( ommonwealth 


for six months 
House Bill 1248 pro ided that Section 39 of ¢ hapter 75, 
i h isolation hospitals shall not be established within one hundred 


which requires 


that suc! 
rods of an inhabited dwelling-house situated in an adjoining city or town, 


vithout the consent of such city or town,” should he repealed. This 


was given leave to withdraw. 
“the State Board of Health and the trus- 


bill, howe’ eT, 
Chapter 112 is a resolve that 
tees of hospitals for consumptives, acting as a joint board, shall consider 


and report in print to the general court, not later than January first, nine- 


teen hundred and thirteen, a definite policy for the treatment of tubercu- 
losis in the Commonwealth with special reference to the unification of all 5 
health work under one central authority and the division of responsi- 


bility as between the Commonwealth and the community, giving due 


to the relative needs of incipient and advanced cases of 


consideration 
consumption and to the means now in use or authorized to meet the same, 
with any additional recommendations which may seem advisable.” 

Chapter 52 provides for a state exhibit to the Fifteenth International 
Congress in Hygiene and Demography. Invitations to take part in this } 
congress were sent out some months ago by the State Committee to every 


city and town of the Commonwealth, and I understand that the members 
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of this Association have received a great deal of literature on this 
subject. 

It is not necessary, therefore, to call to your attention that speakers from 
all over the world will be present and discuss al! phases cf the great sub- 
jects of hygiene and demography. 

\s vou know, the powers of local boards of health to make regulations 
as to the conditions under which food may be sold was seriously questioned 
in Supreme Court decisions last vear, more especially in relation to the 
so-called “dip tank” decision rendered against the board of health of 
the city of Boston. 

This vear a number of bills were introduced in the legislature to correct 
this situation, but most of them were given leave to withdraw. One, 
however, succeeded in running the gauntlet and was enacted into law as 
Chapter 448, which gives to local boards of health the power to make such 
regulations subject to the approval of the State Board of Health. There 
is, therefore, no reason now, apparently, why local boards of health should 
not be able to make properly stringent rules as to conditions under which 
food products may be sold in their respective localities. 

That portion of the law which is new follows: 

* Boards of health of cities and towns may make and enforce reasonable 
rules and regulations, subject to the approval of the State Board of Health, 
as to the conditions under which all articles of food may be kept for sale 
or exposed for sale, in order to prevent contamination thereof and injury 
to the public health. Before the board of health of any city or town sub- 
mits such rules and regulations to the State Board of Health for approval 
it shall hold a public hearing thereon, of which notice shall be given by 
publication for two successive weeks, the first publication to be at least 
fourteen days prior to the date of the hearing,. in a newspaper published 
in such city or town, or, if none is so published, in a newspaper published 
in the county in which such city or town is located. Any party affected 
by such rules and regulations, in the form in which they are presented to 
the State Board of Health for approval, may appeal to the said board for 
a further hearing, and said board shall not grant its approval to rules and 
regulations concerning which such an appeal has been taken until it has 
held a public hearing thereon, advertised in the manner specified above 
in this section with reference to hearings before boards of health in cities 
and towns.” 

An effort made by those interested in the improvement of the character 
of medical practitioners in the state by requiring that applicants for 
registration as physicians should be graduates of medical schools consid- 
ered reputable by the State Board of Registration in Medicine was lost. 
(House Bills Nos. 845 and 846.) This movement was supported not only 


| 
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bv the so-ca ed revu rs hools ol medicine, but also by the homeopathi 
\s usual il re Titi} ber of bills were 1! troduced tor the control ot the 
production, transportation and sale of milk This legislation finalls sim- 


mered down to a discussion between two bills—the so-called Meaney Bill 
iis opposed to the so-called Ellis Bill The Meaney Bill placed the powel 
of making regulations in the hands of a paid board of six: three members 
to be chosen by the State Board of Health and three by the State Board 
of Agriculture: the administration of these rules to be under local boards of 
healt! The so-called Ellis Bill was favored by the Milk Consumers’ 
League and also bv the Committee of the Massachusetts Medical Societ 

It placed the making of rules in the hands of an unpaid board of five: two 


to be learned in medicine and bacteriology; two milk producers; and one 


sanitarian The carrving out of these rules, once made, was to be placed 
in the hands ol milk division to be established bv the State Soard ot 
Health 

The Ells b was opposed strongly by representatives of the pro- 
ducers, — also by a considerable number of local boards of health and their 
milk departments Phe opposition of the farmers is easy to understand, 
for they have always been consistently antagonistic to any inspection by 
the State Board of Health The opposition of many local boards of healt] 
which have taken little or no interest u the subject is easv to understand 
Che opposition from more enlightened boards of health is, perhaps, not to be 
wondered at, nasn cl s the fear Was present, and px rhaps justified that 
State-wide milk inspection might eliminate and render unnecessary suc- 
cessful milk depart ents already established There can be no doubt, 
however, that in ; svstem of milk inspection placed under the State 
Board of Health ther would be no intentio or desire to displace 
eficient svstem of loc: administration 

Efforts to eliminate this ground for opposition by amendment of the 
Ellis Bill failed. apparently, to convince these more efficient boards of 
health as to its possible success in meeting the situation as outlined \t 
all events these bills having see-sawed back and forth in the House for 


number of weeks were both finallv killed, so that no milk legislation was 
passed, with the exception of Chapter 448 just mentioned. 

House Bill 1251 re presents the annual attempt ol disappointed candi 
dates for the practice ol medicine to est ipe Trom the decision of the State 
Board of Registration in Medicine and provides for an appeal to a board 
of three physicians to be approved by a justice of the Superior Court 
Each member of the board was to be paid not more than $10 daily. That 
sum was to come from the petitioner and the decision of the board as to 


thre appli ant's qualific itions was to he final 


Needless to sav the bill was given leave to withdraw. 
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House Bill No. S40 provided that powell be given to the State Board « 
Health to draw up adequate regulations for the control of each disease 
declared by the State Board to be dangerous to the public health These 
revulations were to be carried out by the local boards of health unde: 
penalty of not less than 8500 for each refusal or neglect. This bill natu 


rally Thi t with oT al opposition fre lon al authoritic and lth ugh 


in Various Ways in an attempt to meet objections to it, it was finally re 


jected in the Senate 


Uniform practice as to the control of communicable disease is certain!) 
much to be desired Local boards of health often ask the State Board for 
information concerning length of quarantine, et Would it not be desn 
able to have a committee of this association draft a set of instructions o1 
this subject so that methods mav not v: so much in different cities and 
wns? 


Another bill, the purpose of which was good, but which also failed to 
piss, Was House Bill No. 1561 relative to washing the glasses, cups and 
other utensils in places where beverages are sold to be drunk on the premises, 
This bill required that such cups, glasses or other utensils should be washed 


in full view of the purchaser and by means of a separate cleanser before 


bye ing again used. Any one who has wat hed the washing ot glasses at a 


busy soda fountain can realize how much such a regulation as this is 


needed. 

Kfforts to escape from decisions of boards of health of cities and towns 
showed themselves in House Bills 848 and 1564. In the one instance 
appeal might be made from the local board of health to the county commis- 
sioners, board of aldermen or selectmen; in the other, an appeal might be 
made to the district police or the municipal court within the jurisdiction 
of which the property of the petitioner is located. Both of these bills, 


however, failed to receive favorable action. 
House Bill No. 609 was introduced to amend the law relating to offen- 


sive trades and would have required every establishment in which the 


breaking out or canning of eggs is concerned to secure a license from the 


local health authorities in the same manner as slaughtering houses, can- 


= 


ning, smoking or rendering establishments. This bill also provided for a 


more stringent inspection of meat, not only of that meat ordinarily sold, 


but also of flesh of any horse, ass or mule to be used for human food. 
Only the food and drug department knows how great is the necessit\ 


— 


for more stringent laws concerning these subjects The business of deal i 
ing in eggs decomposed to varving extent Is very large and can he kept t 
under proper control only by very stringent supervision. There is he j 
doubt, furthermore, that considerable horse meat is sold for beef. This f 
bill, however excellent in many ways, was given leave to withdraw. A 


certain improvement in the situation, however, was secured by the enact 
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